Effects of diesel exhaust on allergic airway inflammation in mice.
Eosinophilic infiltration and goblet cell hyperplasia were induced by the intratracheal instillation of diesel exhaust particles and ovalbumin in mice. However, it is unknown whether its results differ from the effects of the inhalation of diesel exhaust and allergen. The purpose of this study was to compare the effects of diesel exhaust inhalation and intratracheal instillation of diesel exhaust particles in a murine asthma model. ICR mice were exposed to 3 mg soot per cubic meter of diesel exhaust for 6 weeks. After the first week, animals were sensitized by intraperitoneal injection of ovalbumin and aluminum hydroxide gel. After 5 weeks of diesel exhaust exposure, the mice were challenged with ovalbumin. The animals were killed 1, 2, 3, and 7 days after the challenge and investigated for airway inflammation, hyperplasia of goblet cells, airway hyperresponsiveness, local cytokine expression, and antigen-specific IgE and IgG1 production. Exposure to diesel exhaust enhanced infiltration of eosinophils and neutrophils in murine airways even 1 day after the challenge. An increment of goblet cells under the bronchial epithelium was followed by the recruitment of inflammatory cells. Furthermore, exposure to diesel exhaust combined with ovalbumin sensitization enhanced respiratory resistance and expression of IL-5 in lung tissue and IgG1 production but not IgE. However, diesel exhaust alone did not induce pathologic changes in mice. Diesel exhaust enhanced allergic airway inflammation, hyperplasia of goblet cells, and airway hyperresponsiveness caused by ovalbumin sensitization.